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DATE: September 9, 2017
TO: Raymond Hayhurst, City of Alexandria
cc: Maha Gilini, MSCE, CPM
FROM: Suresh Karre, P.E., PTOE
SUBJECT: King Street Road Diet Traffic Analysis — After Complete Street

Introduction

As part of the City of Alexandria’s Complete Streets Initiative, VA-7 (King Street) has been converted
to a two-lane, undivided arterial roadway with curb side bike lanes in both directions between its
intersections with Braddock Road to the northwest and Janney’s Lane to the southeast. Under this
road diet, one through travel lane was removed in each direction, with left-turn bays provided at all
intersections along the corridor. A previous study was conducted in December 2015 to analyze the
proposed road diet and its impacts on traffic operations along King Street. The city of Alexandria has
requested an updated traffic analysis to verify current operations after the road diet was
implemented.

This memorandum has been prepared to summarize the updated traffic analysis conducted along
King Street between Braddock Road and Highland Place under both Existing (after Complete Street)
conditions and No Build conditions (prior to the implementation of the road diet).

Data Collection

The City of Alexandria provided STV with the intersection turning movement counts collected in
October 2016 and in May 2017. In addition, queuing observations for each intersection along King
Street collected in May 2017 were also provided by the City. Turning movement counts at the
intersections of Braddock Road at Quaker Lane, King Street at Braddock Road and King Street at
Quaker Road were collected in October 2016. Tube counts along King Street were collected in May
2017, in addition to turning movement counts at the intersections of King Street with Braddock Road
and Janney’s Lane. All data provided by The City are included as part of Attachment A.

These counts along King Street were reviewed and balanced to account for any inconsistencies
between different count dates. It should be noted that the new (2016/2017) traffic volumes were
generally lower than the previous analysis, which included traffic count data from June 2014. As
directed by the City, the through volumes along King Street was increased in both the east- and
westbound direction during the AM peak hour to reflect a more conservative analysis. The
pedestrian volumes from previous study were maintained at locations without new data.

STV Incorporated



MEMORANDUM

PAGE 2 OF 5

Traffic Analysis

To compare the impacts of the road diet on traffic operations along King Street, the Existing (after
Complete Street) and No Build (before Complete Street) conditions were modeled in Synchro 9.0.
The City provided updated signal timing data and adjusted parameters under Existing AM and PM
peak hour conditions. Both scenarios reflected an updated speed limit of 25 mph along King Street.

Queue observations provided by the City were compared to the queue lengths derived from the
Existing scenario Synchro files to validate the models. The queue lengths derived from the Synchro
models were generally consistent with the field-collected queue measurements. Based on an initial
review of the models, the City has recommended several adjustments to the models, as identified
below:

¢ Volume increases along both east- and westbound King Street (additional 125 vehicles in
each direction in the AM peak hour)

e Lost time adjustments (adjusted to zero)

¢ Number of pedestrian calls (pedestrian call during every cycle)

e Conflicting bicycles (five in each direction per hour)

The above adjustments resulted in much longer queue lengths compared to the field-collected
measurements and reflects a more conservative analysis. A summary table comparing the field-
collected and Synchro queue lengths along with all the queue outputs are included as part of
Attachment B.

Multiple Measures of Effectiveness (MOE) were considered on a comparative basis; the first of these
MOE were the intersection approach and overall Level of Service (LOS) and delay at each
intersection along the corridor. A summary of the Synchro outputs for intersection LOS and delay is
shown in Table 1. All intersection LOS and delay outputs are included as part of Attachment C.
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Table 1: Synchro Intersection LOS and Delay

No Build Existing
(Before Complete Street) (After Complete Street)
Intersection Approach
AM Peak PM Peak AM Peak PM Peak
Delay LOS Delay LOS Delay LOS Delay LOS
(s) (s) (s) (s)
Eastbound 13.3 B 3.8 A 13.3 B 3.8 A
Westbound 18.3 B 16.2 B 18.3 B 16.2 B
King Street at Northbound | 2285 | F | 2024 | F |2285| F | 2024 F
Braddock Road
Southbound 18.4 B 40.9 D 18.4 B 40.9 D
Overall 64.4 E 67.3 E 64.4 E 67.3 E
Eastbound 17.0 B 15.2 B 16.3 B 17.2 B
Westbound 26.6 C 16.2 B 38.2 D 37.4 D
King Street at Northbound | 220 | ¢ | 192 | B | 429 | b | 310 ]| cC
Kenwood Avenue
Southbound 33.5 C 38.2 D 41.5 D 53.0 D
Overall 23.7 C 19.7 B 30.5 C 32.2 C
Eastbound 51.6 D 3.2 A 20.3 C 16.2 B
King Street at Westbound | 17.2 | B 2.9 A | 200 c 9.1 A
Chinquapin Drive Northbound | 42.8 D 35.6 D 55.1 E 47.3 D
Overall 35.7 D 4.6 A 25.0 C 14.6 B
Eastbound 32.4 C 19.0 B 324 C 19.1 B
King Street at Westbound 18.2 B 10.5 B 18.2 B 10.7 B
Janney’s Lane Northbound | 53.6 D 30.3 C 53.6 D 30.0 C
Overall 34.7 C 17.8 B 34.7 C 17.9 B
Eastbound 7.2 A 6.2 A 4.0 A 12.1 B
King Street at Westbound 7.0 A 7.4 A 7.7 A 13.7 B
Highland Place Northbound | 24.0 C 229 C 27.2 C 14.3 B
Overall 7.8 A 7.1 A 6.7 A 13.0 B

As shown in Table 1, intersection approach delays generally increase at the intersections impacted
by the road diet. All the changes resulting in a LOS change are highlighted in yellow (for increased
delay) and green (for reduced delay). For example, the northbound approach delay at the
intersection of King Street at Chinquapin Drive during the AM peak hour increased from 42.8
seconds (LOS D) to 55.1 seconds (LOS E). This is highlighted in yellow. However, the overall
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intersection delay improves from 35.7 seconds (LOS D) to 25.0 seconds (LOS C) because the exclusive
pedestrian phase has been removed under the Existing conditions. This is highlighted in green.

While there are some increases in the individual approach delays, overall intersections appear to
operate at a reasonable LOS and delay under Existing conditions (after Complete Street) compared
to the No Build conditions (before Complete Street).

Arterial LOS was also considered to measure the corridor-wide impacts of the road diet. Summaries
of the Synchro outputs for this MOE for both the AM and PM peak hours are shown in Table 2 and
Table 3, respectively. All arterial LOS outputs are included as part of Attachment D.

Table 2: Synchro Arterial LOS and Delay - AM Peak Hour

No Build AM (Before Complete Street)

Existing AM (After Complete Street)

Signal Signal Tr.avel Distance | Arterial Signal Tr.avel Distance | Arterial
Delay Time (mi) LOS Delay Time (mi) LOS
(s) (s) (s) (s)

Eastbound King Street

Kenwood Avenue 20.1 50.0 0.17 D 19.5 49.4 0.17 D
Chinquapin Drive 50.6 73.4 0.13 F 27.9 50.7 0.13 D
Janney’s Lane 38.7 174.6 0.94 B 38.7 174.6 0.94 B
Highland 7.4 38.2 0.19 C 4.4 35.2 0.19 B
Overall 116.8 336.2 1.43 c 90.5 309.9 1.43 c
Westbound King Street

Janney’s Lane 16.5 47.3 0.19 C 16.5 47.3 0.19 C
Chinquapin Drive 14.8 150.7 0.94 B 21.1 157.0 0.94 B
Kenwood Avenue 27.4 50.2 0.13 D 43.9 66.7 0.13 F
Braddock Road 209.0 238.9 0.17 F 209.0 238.9 0.17 F
Overall 267.7 487.1 1.43 D 290.5 509.9 1.43 D
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Table 3: Synchro Arterial LOS and Delay - PM Peak Hour
No Build PM (Before Complete Street) Existing PM (After Complete Street)
Signal Signal Tr'avel Distance | Arterial Signal Tr'avel Distance | Arterial
Delay Time (mi) LOS Delay Time (mi) LOS

(s) (s) (s) (s)
Eastbound King Street
Kenwood Avenue 17.2 47.1 0.17 D 18.8 48.7 0.17 D
Chinquapin Drive 3.4 26.2 0.13 C 19.4 42.2 0.13 D
Janney’s Lane 23.7 159.6 0.94 B 24.2 160.1 0.94 B
Highland 6.4 37.2 0.19 C 12.6 434 0.19 C
Overall 50.7 270.1 1.43 C 75.0 294.4 1.43 c
Westbound King Street
Janney’s Lane 10.1 40.9 0.19 C 10.4 41.2 0.19 C
Chinquapin Drive 3.5 139.4 0.94 B 10.5 146.4 0.94 B
Kenwood Avenue 16.6 39.4 0.13 D 40.0 62.8 0.13 E
Braddock Road 186.1 216.0 0.17 F 186.1 216.0 0.17 F
Overall 216.3 435.7 1.43 D 247.0 466.4 1.43 D

As shown in Table 2 and Table 3, the Existing corridor operations along King Street are relatively
similar to No Build conditions. For example, the overall signal delay and travel time increase by
approximately 23 seconds in the westbound direction during the AM peak hour. However, the same
decrease by approximately 27 seconds in the eastbound direction.

The overall signal delay and travel time under Existing Conditions in comparison to No Build differs
no more than 30.0 seconds under both AM and PM peak hours. Therefore, no traffic signal timing
improvements are recommended at this time. It is also recommended that the traffic operations
along this corridor be monitored in the future to address any potential operational issues.

Conclusions

Based on the updated traffic analysis of the King Street corridor, the overall corridor operations
under Existing conditions (after complete street) are similar to No Build conditions (before complete
street). While there are some increases in the individual approach delays, overall intersections
appear to operate at a reasonable LOS and delay under Existing Conditions. In addition, the overall
signal delay and travel time under Existing Conditions in comparison to No Build differs no more
than 30.0 seconds under both AM and PM peak hours. As such, no traffic signal timing
improvements were identified at this time.
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City of Alexandria
301 King Street

Count Name: King and Chinquapin 05-04-2017

Alexandria, Virginia, United States 22314 Site Code:
703-746-4087 cuong.nguyen@alexandriava.gov Start Date: 05/04/2017
"Working Today for a Better Tomorrow" Page No: 1

Turning Movement Data

Westbound St. Northbound St. Eastbound St.
Start Time Westbound Northbound Eastbound
Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total

7:00 AM 156 4 0 160 7 8 0 15 2 69 0 71 246
7:15 AM 188 9 0 197 5 9 0 14 12 118 0 130 341
7:30 AM 181 8 0 189 7 16 0 23 21 141 1 163 375
7:45 AM 196 42 0 238 9 20 0 29 53 136 0 189 456
Hourly Total 721 63 0 784 28 53 0 81 88 464 1 553 1418
8:00 AM 145 66 0 211 28 51 0 79 104 127 0 231 521
8:15 AM 142 37 0 179 29 59 0 88 63 151 0 214 481
8:30 AM 136 6 0 142 9 16 0 25 14 102 0 116 283
8:45 AM 132 10 0 142 4 15 0 19 12 141 0 153 314
Hourly Total 555) 119 0 674 70 141 0 211 193 521 0 714 1599

ik BREAK R _ _ _ R R R R R R _ _ _
4:00 PM 120 7 0 127 8 11 0 19 15 166 0 181 327
4:15 PM 129 6 0 135 9 16 0 25 13 157 0 170 330
4:30 PM 115 5 0 120 7 20 0 27 13 175 0 188 335
4:45 PM 157 8 0 165 2 11 0 13 20 159 0 179 357
Hourly Total 521 26 0 547 26 58 0 84 61 657 0 718 1349
5:00 PM 138 12 0 150 6 11 0 17 15 203 0 218 385
5:15 PM 173 8 0 181 4 9 0 13 12 208 0 220 414
5:30 PM 155 7 0 162 12 12 0 24 27 153 0 180 366
5:45 PM 120 16 0 136 15 13 0 28 21 159 0 180 344
Hourly Total 586 43 0 629 37 45 0 82 75 723 0 798 1509
6:00 PM 149 10 0 159 8 20 0 28 12 157 0 169 356
6:15 PM 120 5 0 125 3 9 0 12 5 146 0 151 288
6:30 PM 102 2 0 104 3 11 0 14 5 108 0 113 231
6:45 PM 94 6 0 100 11 13 0 24 11 123 0 134 258
Hourly Total 465 23 0 488 25 53 0 78 33 534 0 567 1133
Grand Total 2848 274 0 3122 186 350 0 536 450 2899 1 3350 7008

Approach % 91.2 8.8 0.0 - 34.7 65.3 0.0 - 13.4 86.5 0.0 - -

Total % 40.6 3.9 0.0 44.5 2.7 5.0 0.0 7.6 6.4 41.4 0.0 47.8 -
Lights 2750 272 0 3022 184 343 0 527 444 2784 1 3229 6778
% Lights 96.6 99.3 - 96.8 98.9 98.0 - 98.3 98.7 96.0 100.0 96.4 96.7
Mediums 98 2 0 100 2 7 0 9 6 114 0 120 229
% Mediums 3.4 0.7 - 3.2 1.1 2.0 - 1.7 1.3 3.9 0.0 3.6 3.3

Articulated Trucks 0 0 0 0 0 0 0 0 0 1 0 1 1
% Avrticulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0
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301 King Street
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Turning Movement Peak Hour Data (7:30 AM)

Westbound St. Northbound St. Eastbound St.
Start Time Westbound . Northbound . Eastbound
Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
7:30 AM 181 8 0 189 7 16 0 23 21 141 1 163 375
7:45 AM 196 42 0 238 9 20 0 29 53 136 0 189 456
8:00 AM 145 66 0 211 28 51 0 79 104 127 0 231 521
8:15 AM 142 37 0 179 29 59 0 88 63 151 0 214 481
Total 664 153 0 817 73 146 0 219 241 555 1 797 1833
Approach % 81.3 18.7 0.0 - 33.3 66.7 0.0 - 30.2 69.6 0.1 - -
Total % 36.2 8.3 0.0 44.6 4.0 8.0 0.0 11.9 13.1 30.3 0.1 43.5 -
PHF 0.847 0.580 0.000 0.858 0.629 0.619 0.000 0.622 0.579 0.919 0.250 0.863 0.880
Lights 637 152 0 789 73 143 0 216 239 515 1 755 1760
% Lights 95.9 99.3 - 96.6 100.0 97.9 - 98.6 99.2 92.8 100.0 94.7 96.0
Mediums 27 1 0 28 0 3 0 3 2 40 0 42 73
% Mediums 4.1 0.7 - 3.4 0.0 2.1 - 1.4 0.8 7.2 0.0 5.3 4.0
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
% Avrticulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0
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City of Alexandria
301 King Street

Count Name: King and Chinquapin 05-04-2017

Alexandria, Virginia, United States 22314 Site Code:
703-746-4087 cuong.nguyen@alexandriava.gov Start Date: 05/04/2017
"Working Today for a Better Tomorrow" Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Westbound St. Northbound St. Eastbound St.
Start Time Westbound . Northbound . Eastbound
Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total
4:45 PM 157 8 0 165 2 11 0 13 20 159 0 179 357
5:00 PM 138 12 0 150 6 11 0 17 15 203 0 218 385
5:15 PM 173 8 0 181 4 9 0 13 12 208 0 220 414
5:30 PM 155 7 0 162 12 12 0 24 27 153 0 180 366
Total 623 35 0 658 24 43 0 67 74 723 0 797 1522
Approach % 94.7 5.3 0.0 - 35.8 64.2 0.0 - 9.3 90.7 0.0 - -
Total % 40.9 2.3 0.0 43.2 1.6 2.8 0.0 4.4 4.9 47.5 0.0 52.4 -
PHF 0.900 0.729 0.000 0.909 0.500 0.896 0.000 0.698 0.685 0.869 0.000 0.906 0.919
Lights 607 35 0 642 24 42 0 66 73 702 0 775 1483
% Lights 97.4 100.0 - 97.6 100.0 97.7 - 98.5 98.6 97.1 - 97.2 97.4
Mediums 16 0 0 16 0 1 0 1 1 21 0 22 39
% Mediums 2.6 0.0 - 2.4 0.0 2.3 - 1.5 1.4 2.9 - 2.8 2.6
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
% Avrticulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0
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Westbound St. Northbound St. Eastbound St.
Start Time Westbound . Northbound . Eastbound
Thru Left U-Turn App. Total Right Left U-Turn App. Total Right Thru U-Turn App. Total Int. Total

6:00 AM 43 3 0 46 4 24 0 28 4 12 0 16 90
6:15 AM 41 4 0 45 9 30 0 39 9 26 0 35 119
6:30 AM 65 8 0 73 12 38 0 50 16 30 0 46 169
6:45 AM 71 13 0 84 18 58 0 76 19 62 0 81 241
Hourly Total 220 28 0 248 43 150 0 193 48 130 0 178 619
7:00 AM 87 19 0 106 17 83 0 100 17 49 0 66 272
7:15 AM 95 24 0 119 31 86 0 117 23 77 0 100 336
7:30 AM 103 33 0 136 51 96 0 147 43 93 0 136 419
7:45 AM 115 27 0 142 30 118 0 148 54 122 0 176 466
Hourly Total 400 103 0 503 129 383 0 512 137 341 0 478 1493
8:00 AM 102 14 0 116 50 154 0 204 53 104 0 157 477
8:15 AM 108 11 0 119 30 105 0 135 81 84 0 165 419
8:30 AM 85 32 0 117 33 74 0 107 73 72 0 145 369
8:45 AM 59 24 0 83 34 62 0 96 44 94 0 138 317
Hourly Total 354 81 0 435 147 395 0 542 251 354 0 605 1582

ok BREAK % R - - _ R R R R R R - - _
4:00 PM 88 23 0 111 26 39 0 65 46 98 0 144 320
4:15 PM 101 29 0 130 19 30 0 49 65 117 0 182 361
4:30 PM 88 33 0 121 27 39 0 66 56 119 0 175 362
4:45 PM 116 31 0 147 20 43 0 63 67 95 0 162 372
Hourly Total 393 116 0 509 92 151 0 243 234 429 0 663 1415
5:00 PM 78 45 0 123 21 47 0 68 93 84 0 177 368
5:15 PM 116 51 0 167 18 47 0 65 97 92 0 189 421
5:30 PM 126 50 0 176 32 46 0 78 86 108 0 194 448
5:45 PM 106 59 0 165 22 73 0 95 91 82 0 173 433
Hourly Total 426 205 0 631 93 213 0 306 367 366 0 733 1670
6:00 PM 114 50 0 164 29 63 0 92 80 108 0 188 444
6:15 PM 117 48 0 165 31 41 0 72 85 132 0 217 454
6:30 PM 112 37 0 149 18 36 0 54 51 94 0 145 348
6:45 PM 101 35 0 136 21 39 0 60 64 96 0 160 356
Hourly Total 444 170 0 614 99 179 0 278 280 430 0 710 1602
Grand Total 2237 703 0 2940 603 1471 0 2074 1317 2050 0 3367 8381

Approach % 76.1 23.9 0.0 - 29.1 70.9 0.0 - 39.1 60.9 0.0 - -

Total % 26.7 8.4 0.0 35.1 7.2 17.6 0.0 24.7 15.7 24.5 0.0 40.2 -
Lights 2142 655 0 2797 568 1442 0 2010 1274 1969 0 3243 8050
% Lights 95.8 93.2 - 95.1 94.2 98.0 - 96.9 96.7 96.0 - 96.3 96.1
Mediums 95 46 0 141 34 29 0 63 43 79 0 122 326




% Mediums 4.2 6.5 4.8 5.6 2.0 3.0 3.3 3.9 3.6 3.9
Articulated Trucks 0 2 2 1 0 1 0 2 2 5
% Articulated Trucks 0.0 0.3 0.1 0.2 0.0 0.0 0.0 0.1 0.1 0.1
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